ABSTRACT

Objectives. The relation between
the presence of plastic wall materials in
the home and respiratory health in chil-
dren was assessed.

Methods. This population-based
cross-sectional study involved 2568
Finnish children aged 1 to 7 years.

Results. In logistic regression
models, lower respiratory tract symp-
toms—persistent wheezing (adjusted
odds ratio [OR]=3.42, 95% confidence
interval [CI]=1.13, 10.36), cough
(OR=2.41, 95% CI=1. 04, 5.63), and
phlegm (OR=2.76, 95% CI=1.03,
7.41)—were strongly related to the
presence of plastic wall materials,
whereas upper respiratory symptoms
were not. The risk of asthma (OR =
1.52, 95% CI=0.35, 6.71) and pneu-
monia (OR=1.81, 95% CI=0.62, 5.29)
was also increased in children exposed
to such materials.

Conclusions. Emissions from
plastic materials indoors may have ad-
verse effects on the lower respiratory
tracts of small children. (4m J Public
Health. 2000;90:797-799)

May 2000, Vol. 90, No. 5

Plastic Wall Materials in the Home and
Respiratory Health in Young Children

Jouni J. K. Jaakkola, MD, DSc, PhD, Pia K. Verkasalo, MD, DSc,

and Niina Jaakkola, MSc

Plastic materials provide inexpensive,
easy-to-clean surfaces, and they are increas-
ingly used to cover walls and floors of
kitchens, bathrooms, and children’s playrooms
and bedrooms. However, these materials emit
into the indoor air many chemicals, such as
plasticizers used in the synthesis of polyvinyl
chloride.' These chemicals may cause airway
inflammation and thus increase the risk of
bronchial obstruction, asthma, and perhaps
susceptibility to respiratory infections.”

A recent case—control study of 251 case
patients and one-to-one matched controls in
Oslo, Norway, indicated that the presence of
polyvinyl chloride and other plasticizer-
containing surface materials in the home
increases the risk of bronchial obstruction
during the first 2 years of life.* In another
population of children, we elaborated further
on the relation between the presence of plas-
tic materials in the home and the risk of
asthma and asthmalike symptoms, using in-
formation from the Children’s Environment
and Health Study carried out in 1991 in
Espoo, Finland.** We also extended the hy-
pothesis to include other plausible effects in
the airways such as symptoms of the upper
and lower respiratory tracts, allergic rhinitis,
asthma, and respiratory infections.

Methods
Study Population and Data Collection

The source population for the Children’s
Environment and Health Study comprised all
children of the city of Espoo born between
January 1, 1984, and December 31, 1989.
Espoo is an urban—suburban municipality lo-
cated near Helsinki. In March 1991, we dis-
tributed a questionnaire to parents of a ran-
dom sample of the source population.** The
study population included 2568 children
whose parents or other guardians completed
a questionnaire (response rate: 80.3%).

The questionnaire inquired about the
child’s personal characteristics; the child’s
respiratory health and atopic diseases, as well
as the number of infections during the previ-
ous year; parents’ education and job category,
as indicators of socioeconomic status, along
with their smoking habits and history of res-
piratory and allergic diseases; duration of
breast-feeding; type of day care; and details
on home environment and building charac-

teristics. The questions on respiratory health
were derived partly from the 1978 American
Thoracic Society questionnaire for children
translated to Finnish and Swedish, the 2 offi-
cial languages of Finland. The questions were
modified to correspond to everyday use of
these languages.

Methods

The exposure variable of interest was
the presence of any plastic wall materials in
the child’s home. Such exposure was based
on responses to a question assessing the pro-
portion of plastic wall surfaces in the home;
the question had 3 response alternatives:
(1) no; (2) yes, less than 50%; and (3) yes, at
least 50%. This information was missing for
15 children, so analyses were carried out with
2553 children. In the final analyses, we used
a dichotomous exposure variable (yes/no) be-
cause the number of children in the highest
exposure category was small (n=19).

We used the following health outcomes
(and definitions)*’: current asthma (doctor-
diagnosed asthma with symptoms and/or
medication during the previous 12 months),
allergic rhinitis (doctor-diagnosed asthma
with nasal symptoms during the previous
12 months), persistent wheezing (wheezing
apart from colds or wheezing most days or
nights during the previous year), persistent
cough (a cough apart from colds for 3 months
of the previous year or more), persistent
phlegm (phlegm production or dyspnea due
to stuffiness in breathing apart from colds for
3 months of the previous year or more),
weekly nasal congestion/excretion (nasal con-
gestion/excretion apart from colds for 1 to
3 days per week or more), and respiratory in-
fections (at least 1 episode of corresponding
infection during the previous 12 months).
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The odds ratio (OR) was used as a mea-
sure of effect. Logistic regression models
with exposure and potential confounders as
covariates provided adjusted odds ratios and
their corresponding 95% confidence inter-
vals (ClIs). The following potential con-
founders were included in the analyses as co-
variates: sex, age, parental education, single
guardian, day-care center attendance, pres-
ence of furry or feathery pets, and exposures
to environmental tobacco smoke and any
mold and dampness problems (defined as oc-
currence of mold odor, visible mold, mois-
ture, or water damage during the previous
year or earlier).

Results

A total of 49 children (1.9%) had asthma,
and 92 (3.6%) had allergic rhinitis (Table 1).
The prevalence of respiratory symptoms var-
ied from 1.7% to 5.4%. The prevalence of
asthma and wheezing was relatively low in
comparison with figures reported recently in
Europe. However, another Finnish study6 of
children aged 7 to 12 years reported preva-
lences of 4.4% for doctor-diagnosed asthma
and 5.4% for wheezing during the previous
12 months, figures that correspond to those
of the present study when the slightly higher
age range is taken into account.

Plastic wall materials were reported in
the homes of 72 children (2.8%). Table 1
shows crude and adjusted estimates of odds

ratios due to exposure. Risk of asthma was
associated with exposure, although the 95%
confidence interval for the adjusted odds
ratio included unity (OR=1.52, 95% CI=
0.35, 6.71). Lower respiratory tract symp-
toms—persistent wheezing (OR=3.42, 95%
CI=1.13, 10.36), cough (OR=2.41, 95%
CI=1.04, 5.63), and phlegm (OR=2.76,
95% CI=1.03, 7.41)—were associated with
the presence of plastic wall materials,
whereas upper respiratory symptoms were
not (Table 1). The relative risk estimates for
pneumonia, bronchitis, and otitis media were
slightly increased.

Discussion

In agreement with our hypothesis, risks
of chronic respiratory symptoms typical of
asthma were associated with the presence of
plastic wall materials. The risks of asthma
and pneumonia were also higher in children
exposed to plastic materials than in unex-
posed children, although the 95% confidence
intervals for the risk estimates were wide and
included unity.

The present study was designed to eval-
uate the role of home and day-care environ-
ments as determinants of children’s respira-
tory health. We collected information on a
number of potential sources of chemical and
microbiological air pollutants in order to as-
sess indirectly exposures to indoor air pollu-
tion. Emissions from plastic materials were

TABLE 1—Occurrence of Asthma, Allergic Rhinitis, Respiratory Symptoms,
and Respiratory Infections in Relation to the Presence of Plastic
Wall Materials: Preschool Children (n=2553), Espoo, Finland, 1991

Exposed  Reference Crude Adjusted  95% Confidence
Outcome® (n=72)% (n=2481) % Odds Ratio Odds Ratio® Interval
Asthma 2.8 1.9 1.49 1.52 0.35, 6.71
Allergic rhinitis 4.2 3.6 1.17 1.20 0.36, 3.97
Symptoms
Persistent 5.9 1.6 3.86 3.42 1.13, 10.36
wheezing
Persistent cough 9.7 3.7 2.80 2.41 1.04, 5.63
Persistent phlegm 6.9 2.3 3.15 2.76 1.08, 7.41
Weekly nasal 5.6 54 1.04 0.95 0.33, 2.71
congestion
Weekly nasal 5.6 5.2 1.08 0.90 0.32, 2.57
excretion
Infections®
Pneumonia 5.6 2.9 1.99 1.81 0.62, 5.29
Bronchitis 20.8 16.2 1.36 1.34 0.74,2.43
Otitis media 51.4 42.6 1.43 1.38 0.85,2.24
Tonsillitis 8.3 8.0 1.04 1.04 0.44,2.47

2The time period of interest is the previous 12 months.

®Qdds ratios from logistic regression analysis adjusting for sex, age, highest parental
education, single guardian, day-care center attendance, presence of furry or feathery
pets, and exposures to environmental tobacco smoke and dampness problems.

At least 1 infection during the previous 12 months.

798 American Journal of Public Health

one of the central issues. Given the vast
number of chemicals present in plastics and
other building materials, it is not feasible to
measure all of the relevant compounds in in-
door air.

We asked respondents about the pres-
ence of plastic wall materials in their current
residence and used this source information as
a measure of exposure. The information on
exposure probably included some misclassi-
fication; because there was no public aware-
ness of hazards of plastic materials, however,
it is likely that this misclassification was non-
differential.

Renovations in the current residence or
occupancy in other residences could also
have introduced error into assessments of
previous exposure; this issue was most rele-
vant in assessments of the risk of asthma
and allergic rhinitis. Avoidance of plastic
materials among parents of asthmatic or al-
lergic children would have led to underesti-
mation of the relation between exposure and
outcomes.

Information on respiratory symptoms
and other outcomes was also based on pa-
rental reports. Any error in outcome assess-
ments was probably nondifferential, again
because of the lack of public awareness of
the studied relation. Given the observed as-
sociation between exposure and lower respi-
ratory tract symptoms, the lack of associa-
tion between exposure and upper respiratory
symptoms speaks further against systematic
misclassification of both exposure and out-
comes, because similar mechanisms should
have produced increased risk estimates for
upper respiratory symptoms as well.

We were able to adjust for confounding
by most of the known determinants of the out-
comes. The estimated odds ratios for wheez-
ing, cough, and phlegm were not sensitive to
different combinations of confounders. There-
fore, we would not expect residual confound-
ing by the covariates to be large.

Our results are in line with the findings
of the Norwegian case—control study men-
tioned earlier.’ In that study, the risk of
bronchial obstruction during the first 2 years
of life increased in relation to the amount of
plasticizer-emitting materials in the home.’
This relation was substantially stronger
(OR=12.3, 95% CI=1.00, 1.59) when the
ventilation rate in the home was low than
when it was high (OR=2.6, 95% CI=1.02,
6.58).” This finding was consistent with the
idea that indoor concentrations of chemical
emissions from surface materials would be
reduced with a higher ventilation rate.

Our results provide additional evidence
that indoor plastic materials may emit chem-
icals that have adverse effects on the lower
respiratory tracts of small children. The qual-
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ity of plastic materials used in homes varies,
and therefore it is reasonable to expect as
well that emissions of chemical compounds
vary qualitatively and quantitatively. Our
study was population based and therefore
comprised a representative cross section of
the types of materials on the market. In spite
of the limitations of the study, the results
warrant further attention to the types of plas-
tic materials used in interior decoration. [
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